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B oap;a'IaX anamma p;aHHLIX qmm1KII '!aCTHIJ; IlLICOKHX II cpep;nnx ;mep­

rnn ycrreumo npnMenn10Tcn nerrapaMeTpII'IeCKIIe KpIITepnn corJiaCH51 na 

ocnone IIGBeCTHOI-1 CTaTHCTHKH wJ [l, 2] 
OC> 

w;; = n j [Sn(.r) - F(x)]2dF(x), 
-()0 

a TaK)Ke rrpep;rrmKeHHOM nep;anno CTaTHCTIIKH w~ [3] 
00 

w~ = n! j [Sn(x) - F(x)] 3dF(x), 
-oo 

rp;e F( x) - TeopeTH'!ecKaa, a Sn ( x) - :JMIIHpH'IeCKaJI qiynKri;nn pacrrpep;e­

rrenrrn crry'lannon nem1'IIIHLI x, n - 06'1,eM BLI6opnr. 

Pacrrpep;erremrn w~ II w~ ne naBHC.lIT OT F, rrocKOJILKY yKanann1,1e cTa­

THCTIIKII MoryT 6LITL naIIIICaHLI n BHp;e COOTBeTCTBYIOill,HX <PYHKIJ;I1:0Ha­

JIOB OT 3MIIIIpII'IeCKOrO rrpori;ecca (cM., HanpHMep, [4] H [5]) 

K 3TOMY )Ke KJiaccy OTHOCHTC.ll paccMOTpeHHaJI B [6] 1 CTaTIICTIIKa 

- l 1 n 
Fn = j Fn(t)dt = 1- - L ti, 

0 ni=l 

n 
1B 6onee paH11eii p~oTe [7) uccnep,oaaHa cTaTHCTHKa Un=¼ I: t;, npep,JIO)KeHHaJI Mo:1ecoM 

i=l 

··r~\tfl,,ii(tlt}Lltl KHC'ral'!T'i, 

\.ill~lt~fol:X liC (' .'!f'.ftCtii.unr: 
~M'SJU•!CTE:K/, 



rro_cxom,xy oHa MmKeT 6hITh rrpe;a;cTanrre:aa B nnp;e: 

l 1 (- 1) wA = j Vn(t)dt = .../n j[Fn(t) - t]dt = .../n F;, - 2 . 
0 0 

B pa6oTe [8] B paMxax <popMaIThHoro orrpe;a;erremrn o6o6ru,eHHoir rm­
TerparrhHOii CTaTHCTHKII Wn ( ¢)' rrpe;a;cTaBHMO{I B BH;a;e 

1 

Wn( q>) = j ef>[t, v11 (t)]dt, 
0 

r;a;e q> - HCKOT0paJI <pyHKIIIUI a:MIII1pIPICCKOro rrpoIIecca v,, (t), Hccrrep;ona­

JIIICh MOMCHTHhie II IWppeITJIIIHOHHhie CBOIICTBa C:TaTIICTIIK 

1 .x, 

w~= fa v~(t)dt=n½ j [S,,(x)-F(x:)]kclF(.r), k= 1,2,3, .... (1) 
-oo 

O•remrp;Ho, 'ITO paccM0TpeHHhle Bhillle cTaTIICTIIKII w,\' w~ II w.;{ OTH0-

CJITCJI K Krraccy cTaTHCTHI( ( 1). 
HacTOJiill,aJI pa6oTa IIOCDJiill,CHa o6o6w,eHIIIO CD0.1ICTB IIHTerparrhHhIX 

cTaTHCTHK ( 1), uccrrep;onamno nx <pyHKIIIIi°I pacrrpep;erremrn, a TaK.iKe rro­

CTpoeHmo H0BhlX KpHTepnen corrracrrn H IIX cpaBHCHHIO C II3IlCCTHhil\HI 

KpIITepnzMII paccMaTpnnae.tVroro Tnrra. 

1 Anre6paH"IecKHH BH;JJ; cTaTHCTHK w~ 

JJ:rrz rrpaKTH'ICCKIIX IIeITeiI yp;o6Ho IICIIO/Ih30ilaTh arrre6paII'-ICCKOl' rrpep;-
k , 

CTaBJICHIIe w,,. 

Pa36unai:r o6rraCTh IIHTerpnponaHIIJI D (1) Ha HHTCpBaJihl (cllI., Ha­

rrpnMep, [3]) (-oo, xi), (:1:1, :r,), ... , (:i:,,, oo) II Y'-IIIThIIl,UI TaI(.iKe, 'ITO 3M­

IIIIPII'-ICCKM q>yHKIIHJI pacrrpe;a;erremrn s,, ( :c) BCJIII'IIIHhl ;/; H.MeeT BHp;: 

S,.(x) ~ { ; 
npn .r<x1, 

rrpu X; S X < X;+1 

IIpH X :::0: Xn, 

(i=l,2, ... ,n-1), 

rp;e XI < X2 < ... < Xn - BapIIaIIHOHHhIII pz;a;, n - 06'he.M DhI6opKII, 

rrorry•raeM: 

2 

r 

ti 
I '; 

I. 

• ;i 
I 

I 
I 

k .,, 1 i,n-lXi+l[, ]k wt = (-l)kn2 J Fk(x)dF(x) + n2 __ I: J {,- F(x) dF(x)+ 
-00 •=l X; 

• k OO k 
+n2 J [l -F(x)] dF(x). 

Xn 

IIocKOJihKY lim,,~_00 F(x) = 0, a limx~ooF(x) = 1, TO HMee.M: 

X1 !:_ 

(-lln½ j Fk(x)dF(x) = (-1)\
1
~ 1 Fk+l(x1), (2) 

-(X) 

00 k i-j k n2 k+l n2 [l - F(x)] dF(x) = k + l [1- F(xn)] , (3) 
Xu 

kn-lx1·•+
1 [i ]k n½ {n ri-1 ]k+l 

n2 EX; n-F(x) dF(x)=-k+l E ~-F(x;) 

n [ : ] k+ 1 - L !:_ - F(x;) + [l - F(xn)Jk+l + (-ll Fk+
1(xi)}. 

i=l n 
(4) 

CrrmKHB rrpaBhie 'IaCTH paBeHCTB ( 2), ( 3) 11 ( 4), IIOITY'IHM I1CK9.Moe 

arrre6paH'IeCKOe Bhlpa.1Kem1e p;JIJI CTaTHCTHK w~: 

' k - n2 n i - 1 k+l i k+l 
Wn--k-+lL [--F(x;)] -[--F(x·)] }· k { 

i=l n n 
1 (5) 

2 BhI"IHCJieHHe cpyHKIJ;HH pacnpeµ;eneHH.H w~ 

Bnep;eM 060;:rna'IeHue Yi= F(x;), Yi E [O, l], i = 1, 2, ... , n. Torp;a paBeH­

CTB0 ( 5) rrpHHIIMaeT BH)J; 

1£. n [( · 1 )k+l ( · )k+l] 
w~ = - k: 1 E z ~ - Yi - ~ - Yi · (6) 

Bnep;eM rrepeMeHHJIO z~ 

zk -wk -Rk n - n n, 
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,, 

r;a;e R~ - MIIHHMallbHOe nHa'femre crrrmimoi'I nemPurnu w~. J,IcrroITb:JY5! 

paBeHCTBO (6), MmKHO IlOKanaTb, 'ITO 

{ 

n; 
R,.- -m 

n - 2kn½~k+I) 

;a;rr.a He"IeTHbIX k, . 

;a;mr 'feTHbIX k' 

a MaKCIIMallbHOe 3Ha'feHIIe crry'faMHOII BelIII"IIIHbI w~ paBHO 

k 
n2 

{w,;}max = k + 1 ;a;rr.a mo6brx k. 

Tor;a;a crry'faMHM nerrn"rrma z~ rrpnHnMaeT :JHa'reHn.a Ha oTpe:JKe 

[O, {w~} - R~], a cooTneTCTBJIOlll,air ei1 q:iymcu;n.a pacrrpeµ,erremrn F( z) rnax 
paDHa HJITIO Ha ( -oo, 0). B pa6oTe [9] 6bIITO IlOKa:JaHo, "ITO ;a;rrn Taurx 

q>yHKr:i;n:rr nepHo cooTHomem1e 

h ? 
00 siu hbr [ (br)] 

F(h)sx+;:k~I kTRe <I> T :S F(h)+[l-F(,\)], (7) 

r;a;e 0 < h < >.. HepaBeHCTBO (7) rro::morr.aeT, BbI'fIICIT.lI.lI xapaKTepncTu-.:w­

CKYIO q>yHKIIHIO <I>( t) BeITWUIHbI z~ /J,lI.lI Ka)KP,Oro TeKyIII,ero t, orrpeµ,err.lITb 

q>yHKIImo pacrrpeµ,erremrn F(h). 

Bbrpa2KeHne ;a;rr.a xapaKTepncTwrecKoir q>yHKIIHII <I>~ ( t) IIMeeT BIIp,: 

<I>n(t) = n!}"/. .. '}2exp{-it{'.'~ f [(i-l - t;/+I_ 
k O O O ffi i=l 71 

( i t )k+lj + Rk}}d·· d·· - n - i n XI .•• Xn. 

Bneµ,eM 060:JHa'feHIIe 

XX/ Xo { k / 
I(x,t,l) = l!JJ .. •[exp -it{fu.L[(i-;;1 - t;}"+l_ 

0 0 0 1=1 

-( h - t;/+1] + R~} }dx1 ... dx,,. 

.II;rr.a BeITII'fHHbI I(x, t, l) MmKHO :JarrncaTb peKyppeHTHOe COOTHOIIIeHIIe 

I(x,t,l+l) = 
x n~ l 

(l + 1) j dyl(y, t,l). exp{-it{k + 
1 

[Cn: 
0 

-(l ! 1 _ y/+1]} }, 

4 

y/+1 _ 

(8) 

,,. 

JI 

l ,,, 
I 

i 
\ 

KOTopoe crrpane;:i,,nrno rrpn l = 2. 3 .... , n - 1. IlorrmKIIM J(:r, t, 0) 
;:i,rr5I rr106bIX .r II t, a J ( ;r. t, 1) rrpe;:i,cTaBIIM n nII;a;e 

J(:r,t,1)= jdyexp{-ith
1
~i[(-y/+1

-({ - y/+1]}}-
0 

1 

BerrH'IIIHY tl>~(t) µ,rr.a rr106oro :Jap,aHHoro t MmKHO orrpe;a;emITb rryTeM 

"mcrreHHoro IIHTerpIIponamrn: .IJ:rra cl Toro nerrn'fIIHbI I ( .r, t, l) BbI"IHCIT5!­

IOTC.lI _n y:Jrrax :rj = ,/4 (j = 1,2, ... ,m), r;a;e m ;a;ocTaTO'-IHo nemn:o . .IJ:arree, 

IlOlIO)KIIB 

6. J(:r, t, l) = I ( x + ! , t, l) - l(.r, t, l) 

u I(0,t,l + 1) = 0 /J,IT5I mo6oro t; 3arrnme111 TmKµ,ecTno: 

.,. " . (P- 1 ) l(-,t,l+l)= '£0.I -,t,l+l. 
·1n p=l n1 · 

r=l.2, ... ,ni, 

(9) 

( 10) 

KOTOpoe orrpe;a;err5IeT rrporreµ,ypy IlbI'III('lI€HII.lI xapaKTepHCTII"IeCKOII q>yH­

KIIIIII <I>~ ( t) = I( 1, t' 11 ): rrpII ;)TOM neITII'-IIIHbI !'::,.J(;r' t' l + 1) Ha OCHOBaHIIU 

(8) II (9) :JaUIICbIBaIOTCJ[ n nnµ,e 

6.I(:r,t,l+l) = 
.c+~ . 1i ½ l 

(l + 1) j clyl(y,t,l) • exp{-tth + 1 [(; .,. 
y)k+l _ 

(z + 1 _ y/+ln} 
It 

(11) 

n MoryT 6bITb Dbl'-IIICITeHbI c IlOMOll(bIO rrna;:i,paTypHbIX q>opMy;I [10]. 
Ifo HepaneHcTna (7) BII/J,HO, 'ITO TO'-IHOCTb onpe;:i,erremrn F(h) :JanncnT 

OT neITII"IlIHbI ,,\ u rrapaMeTpa J{, orpaHII'IIIBaIOIII,ero "IHCITO •meHOB 6ec­

KOHe'IHOI~I cyMMbI. BemI"IIIHa ,,\ IlbI6npa.rracb panHoii BelIII'-IIIHe OTpe3Ka 

[O, {w,~} -R~]- Bbr6op nerrwmHbI ,,\ HeCKOITbKO 6orrbmei1 3Toro 3mv1e-
1nax · 

HII.lI IIO3DOIT.lIIT KOHTporrnpomtTb TO'-IHOCTb Bbl'IIIC'ITeHII.lI q>yHKIIIIH F( /z) no 

ee 6mrnocTn K ep;rmnIIe rrpn 3Ha"IeHII5IX h, rrpenocxo;a;.amnx {zt} . 3mt-
ma.t· 

'-ICHHe rrapaMeTpa J,,.- IlbI6nparrocb IICXO;J,.lI II::3 COOTHOIIIeHirn I\."= 150 x ,,\. 

3Ha'remrn q>yHKIIIIII pacrrpe;:i,erremrn F( h) nemPIIIHbI zt BbI'fIICIT5IiIIICb c 

rrepeMeHHbIM maroM ~ h, KOTOphrii no;:i,6IIparrc.a TaI,IIM o6pa3oM, 'IT06bI 

F(h + 6. h) - F(h) ::::: 0, 001. 3aTeM 3TH nerru-.:nmhI npeo6pa3onumtm1cb 

n 3Ha'feHII.lI q>yHKIIHII pacrrpe;a;erremrn F,~(:r) cTaTIICTIIKH wt corrracHo 

cooTHomeHIIIO F(h) = 1-F,~(.i:), r;:i,e :i: = R~ - h, II ncrroITb:JonarrIIcb ;J,il5I 

orrpe;a;erremrn 3Ha"ICHIIII rrpoIIeHTHbIX TO'IeK z,,. 
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• 
3 Ta.6JIHI.J;bl npo:a;eHTHbIX TO""IeK wk-pacnpegeneHH.H 

. " 
<PyHKD;mI pacrrpeP,erremrn 6h!rrn BhI'IIIcrrem,r P,IT.H k = l ( 1) 5 n n = l ( 1 ) 10, 
'ITO rroTpe6oBarro ::ma'InTerrhHoro Bpe:MeHu c'-reTa Ha 8BM. B Ta6mrn;ax 

2, 4 II 6 rrprrneP,eHhI rrpon;eHTHbie TO'IKII (Zp) pacrrpeP,erreHHII cTaTIICTHK 

w~ P,ITJI He'!eTHbIX k, a B Ta6mrnax 3 II 5 - P,lI.lI 'IeTHbIX k. B Ta6rrnn;ax 

2, 4, 6 rrpeP,CTaBrreHhl TO'IKH Zp > 0, IIOCKOITbKJ P,IT.!I H~'IeTHhIX k 1m-3a 

CIIMMeTpIIII w~ - pacrrpe,ri;erremrn OTHOCIITeITbHO uyrr.H HMeeT 1IeCTO pa­

BeHCTBO 

F,;(Zp) = 1 - F:(-Zp)-

3.1 Anamm peoyJihTaToB BhI"IHCJieHHH 

,lJ;rrJI pacrrpeP,erremrn wA MO,-KHO rrorry'-IHTh anamrTrr'Iecrrnrr m1,ri; cpymcn;mr 

pacrrpeP,erreHII.H FJ ( z), ncxoµ;.H II3 crre,ri;ymw;ero paBeHcTna 

FJ(z) = vn 1 n 
Pr{w,~:::; z} = Pr{? - ;;;; Lt; S z} = 

~ vn i=l 

n 
Pr{t1 + t2 + ... + tn ~ 2 - vnz} = ( 12) 

n 1 - Pr{t1 + t2 + ... + tn < 2 -vlnz}. 

,lJ;ITJI P,aIThHenwero yP,o6Ho o6o3Ha'-IHTh a = n/2 - Jri,z. Bepo.HTHOCTH 

(12) MO)KHO BbI'IHClIIITb P,IT.H n = 1, 2 H 3, HCIIOllb3J.H reoMeTpII'-IeCKIIe 

IIOCTpOeHII.H. B 'IaCTHOCTH, P,lI.lI BbI6opKII n = 3 HMeeM: 

1, 

1 3 1 - na , 
a S 0, 

0 < a S 1, 

F}(a)=~ 1--k[a3-3(a-l)3j, l<a:S2, 

1--k[a3-3(a-1)3+3(a-2)3], 2<a:S3, 

0, a> 3. 

OTOT pe3JllhTaT MmKeT 6bITb 06061.D;eH Ha ClIJ'IaM IIpOII3BOllbHOI'O n 

crreP,YIOI.QHM o6panoM: 

6 

f 

., 
" 
~ 

.. 
\ 

1, a <0, 

F;(a) = 
k 

1-b I:(-1rc~(a-m)n, k<a<k+l, 
"· m=O 

k=0,l, ... ,n-l, 

0, a ~n, 

nrrn:, rrepexoP,.H OT a K z, 

0, 

~~(z)= 

k 1- b I: (-l)mcm (n - vnz - m)n 
n. m=O " '2" ' 

1, 

z<-Jn - T• 

~ - 7,t < z s ~ - 7n, 
k = 0, l, ... 'n - l, 

.fa z > z-

Ta6mI'Inhle P,aHHbie P,IT.!I k = l ( CM. Ta6rrrrn;y 2a,6) coBrra,ri;aIOT c pe3yrrh­

TaTaMn Bbl'IIICITeHIIll no GTOII cpopMyrre c TO'IHOCTbIO P,O 1 - 2 eP,HHIID; 

II.HToro 3HaKa rrocrre 3aII.HTon. 
B crry'!ae pacrrpeP,erremrn w~ aHaITIITII'IeCKIIe Bhlpa:a:(eHII.H cpyHKD;IIM 

pacrrpe;o;erreHIIJI F;(z) µ;rr.H n = 1,2 6hrnII rrorry'IeHhI B pa6oTe [11]. Ilpn 

GTOM µ;ITJI crry'IaJ! n = l q>yHKD;IIJI F;f(z) orrpeµ;err.HeTCJI crrep;yIOI.QIIM o6pa-

3OM: 

{ 

0, 

Fr(z) = (4. z - ¼)½, 
1, 

Z < I - 2, 

1 rz'.SZ<l - J, 

z > JI -:r, 

a p;lI.lI n = 2 IIMeeT 3Ha'IIITellbHO 6orree CITO)l(Hblll Bn;a;2 

0, 

21r (z - J.i), 

Fj(z) = 
(z - J.i) [21r - 4arccos ¼(z - J.i)-½ + (z::r½], 

· 24 

( 1) [
3 2 

l(l)½-(z-l)½(z-:2...)½] 
z + ,,. _ arccos 4 s 6 4s + 

24 T z-,h 

+½+[Hz-!)]½+ Hz - is)½, 
1, 

,, < l. 
~ 24, 

1 5 
24 S ZS 48", 

5 1 48" < z s 0 , 

1 o <ZS}, 

z > 4-. 
2B pa6oTe [11] aTa 4>opMylla p;aHa C OIIJH6Koii, nooTOMY aµ;ecb Mbl npnsop;HM HcnpaBl!eHHOe Bblpa­

JKeHHe µ;rui Fl(z), no,:Toe Ha pa6oTbl [12] 

7 



-~ 

CpaBHeHIIe Ta6JIII'IHl,IX ;a;aHHhIX p;lUI w~ rrpn n = 1,2 (cM. Ta6mrn;y 

3a,6) C pe3yJihTaTaMII Bhl'IIICJieHIIll no aHaJIIITII'leCKIIM qwpMyJiaM rro­

Ka3arro, 'ITO c TO'IHOCThIO ;a;o 1 - 2 e;a;nm:-m; II.lIToro 3HaKa rrocrre 3aII.lITOI~I 

OHH COBrra;a;aIOT. 

Ilpon;eHTHhie TO'IKH pacrrpe;a;errem-ll! w~ p;lUI n > 2 orrpe;a;erreHhI c TO'-I­

HOCThIO 1 - 2 e;a;rrHHD; II.lIToro 3HaKa rrocrre 3aII.HTOll II, 3a IICKJIIO'-ICHIICM 

HeCKOJihKHX OTp;eJihHhIX TO'-IeK, COBrra;a;aIOT C pe3yJihTaTaMrr Dhl'-IHCJICHlIII 

HoTTa [9]. 
To-.:i:HOCTh BhI'IHCJieHIUI rrpon;eHTHhIX TO'-IeK p;JI.ll pacrrpe;a;erremrn wt 

on;eHHBaJiaCh rryTeM HX cpaBHeHIUI co 3Ha-.:i:eHII.flMH, IIOJIY'-IeHHhIMH pa­

Hee B pa6oTe [13], a ;a;rr.H pacrrpe;a;errem:111 w~ H w~ - rryTeM napnrrponamrn 

-.:i:rrcrra K, a TaioKe (n crrrrne pacrrpe;a;erremll! wg) rrorrapHhIM cpaime­

HIIeM a6cOJIIOTHhlX BeJIH'IIIH rrpon;eHTHhlX TO'leK, CHMMeTpH'IHhlX OTHO­

CIITeJihHO Zp = 0. AHamm rroKa3arr, '-ITO pe3yJihTaThI p;rr.H w~ conrra;a;a10T 

C rrprrne;a;eHHhIMII B [13], a p;lI.ll I.,(,'~ II wg ;a;ocnrrHyTa TO'-IHOCTh (3a lIC­

KJIIO'leHIIeM 2 - 3 To-.:i:eK Ha xnocTax pacnpe;a;erremrn wg) 1 - 2 ep;IIHIID; 

'-IeTnepToro 3HaKa rrocrre 3aII.HTOII. 

4 KpHTepHH cornac1uI Ha OCHOBe CTaTHCTHK w.~ 

Ilop;po 6Hoe orrrrcam1e rrpon;ep;yp1,1 rrocTpoemll! HHTerparrhHhlX KpHTe­

pneB corrracII.H Ha rrprrMepe w~ np1mep;eHa B pa6oTe [14] .. 3p;ec1, KpaTKO 

OIIHCaHa 06lll,a.H cxeMa IIOCTpoemrn O)J;HO- II )J;BJCTOpOHHlIX KpHTeprreB 

Ha OCHOBe npoBepO'IHhlX CTaTHCTHK w~. 

4.1 IlocTpoemrn 0ll;H0CT0p0HHHX KpHTepHeB 

CTpyKTypa CTaTHCTlIK W~ C He'leTHhlMII k onpep;eJI.HeT B03MO)KHOCTh IIX 

HCIIOJih30BaHIUI )J;JI.fl IIOCTpoeHI-UI O)J;HOCTOpOHHIIX KpIITepneB corrrac1-rn, 

T.e. KpIITepI-IeB rrponepKI-I rrrrroTe3hr H0 : F = F0 rrpoTI-ID op;Hon I-I3 p;nyx 

D03MO)KHhlX aJibTepHaTHBHhIX rHIIOTe3: F < Fo (rrpaDOCTOpOHHerr) I-IJ"i:II 

F > Fa (rrenocTopoHHeii:). 

B crry-.:i:ae aJihTepHaTIIBHOH r1rn0Te31,1 F < Fa KpI-ITH'leCKa.H o6rracTh 

Bal rrpaBOCTOpOHHero KprrTepII.H )J;lI.fl 3ap;aHHoro ypOBH.fl 3Ha'IIIMOCTH Cl't 

orrpep;eJI.HeTC.fl HepaBeHCTBOM w~ < Z01 , rp;e Z01 - KopeHh ypaBHeHII.H 

F;(Zoi) = ll'1, a F,~(Z) - q>yHKD;Irn pacrrpep;erreHII.H nemI'IHHhI w~. B crry­

'-Iae rIIIIOTe3hl F > Fa KplITH'leCKaH o6rraCTh JieBOCTOpOHHero rqrnTepn.11 

orrpep;err.HeTC.fl i:repaBeHCTBOM w~ > Z02 , a BeJIII'IHHa Z
02 

B 3TOM crry-.:.rne 

yp;onrreTBop.HeT ypaBHeHIIIO F;(Za
2

) = 1 - ll'2. 

8 
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i 

4.2 IlocTpoeHHe µ;BycTopoHHHX KpHTepHeB 

,Il;rra: rrocTpoeHH.fl KpHTepnen nponepKn rrrnoTe3hI H 0 : F = F0 npoTIIB 

p;nycTopoHHe11 arrhTepHaTHDHor"1 rnnoTe3hI F -:j= F0 Han6orree npnrop;HhI 

CTaTIICTIIKII W~ C 'leTHhIM k, Op;HaKO )J;JI.fl OIIpep;erreHHOrO TIIIIa aJihTep­

HaTIIBHhIX rurroTe3 rrpnMeHemre )J;BYCTOpOHHIIX KpHTepneB Ha OCHOBe 

CTaTHCTHK W~ C He'leTHhlM k· .flB/I.fleTC.fl OIIpaBp;aHHhIM II 3q>q>eKTIIBHhlM 

( CM. [14]). KpIITU'-IeCKa.H o6rraCTh )J;JI.fl TaKIIX KpIITepneB onpep;eJI.HCTC.fl 

crrep;yIOlll,IIM o6pa3oM: 

B = { lw~ I > z;} , 
rp;e z~ -KOpeHh ypannem:rn F,t ( Zo) = 1 - % . 

KpI-ITn-.:.1ecKaJI o6rracTh p;rr.H KpnTepnen "''~ n crry,rae '-IeTHhlX k m,-reeT 

DIIp;: 

B = { wt > Z~*} , 

rp;e Z~* - KopeHh ypanHemrn F,~(Z0 ) = 1 - o:. 

B Ta6rrnn;e 1 rrpnnep;eHa CDOp;Ka KpHTepnen, IIOCTpoeHHhIX Ha CTaTII­

CTI-IKax w,t. 

Ta6Jmrra. 1: Ep1ITepm1 corimcnn Ha octtoae cTaTl!CTIIK w~ 

T:nrr KJ.HITCJ)HJI JJeBOCTOJ)OHHllll rrpaBOCTOJlOHHIIii ;:J;BYl"TOJ)OHHIIII 

AnbTepHaTl!Ba F > Fo F < Fo F-/= Fu 

KpnT. o6nacTb, 

·1""~ I> z" k He'ICTHoe u..•! > z(\ w~ < Zu 

Yp-HHe p;n.a Z,., 
k HC'ICTHoe F,~(Z") = 1 - a F,~(Z") = a F,7(Z") = 1 - 7 

KpuT. o6nacTh, 

k <ieTHOe ---· -- --- u..'~ > z(\ 

Yp-Hne )];JIJI Z.,, 
k <ieTHoe --···-·· ------ F}:(Z") = 1 - a 

IlpII rrponepKe rHIIOTt'3hI Hu C IIOMOHihIO O)J;HOCTOpOHHero HJIII p;nycTO­

poHHero KJYHTCpII.ll corrracrrn. IIOCTIJOCHHOro Ha CTaTHCTHKe w~, rrpe;a;rro­

rraraeTC.11, 'ITO rirnoTe3a Hu : F = F0 rrpHHHMaeTc.H c yponHeM 3Ha'IH-

9 



MOCTH a, ecrrn nmt':leHne wt Dhl':IHcrreHHoe no cpopMyrre ( 5 ), nona,a;aeT n 

µ;onycTHMYIO o6rraCTb H OTBepraeTC.lI B npOTIIBHOM crry':lae. 

4.3 CaoHCTBa KpHTepu:ea wf; 

IlocTpOeHHbie BhIWe KpHTeprrn wf; ycTOll'UIBhl, a no 0THorneHIIIO K 0,!J;H0-

CTOpOHHUM aJI:&TepHaTHBHhIM l'IUIOTe3aM TaK:il"e C0CT05ITeJihHhl H HE CMe-

1..l\eHhl. ,I(oKa3aTeJihCTBa 3TIIX CBOHCTB aHaJI0I'll'-IHbl paccMOTpeHHbIM B 

pa6oTe -ci3nMeHa [7] p;rr.lI KpIITepnen Un II w~, a TaK)Ke n pa6oTe [14] p;rrH 

KpHTep1rn w~. 
C u;erroro Hny':lemIJI none,a;emrn cpyHKu;u11 MOI.l\HOCTH HHTerparroHhIX 

KpHTepnen 6omo nponeµ;eHo cpanHem1e KpHTepIIen wf; ,a;mr k = l, 2, ... , 5 

rrpn 6orr:&rnI-Ix 061,eMax 3MIIIIpn'IecKorr no16opKH n ~ 50. CpanHemi:e rrpo­

no,a;nrroc:& c ncrrorrononami:eM ':IHCJieHHoro Mop;erruponamrn B paMKax noµ;­

xoµ;a -q3IIMeHa [7], paccMaTpHBaBwero cpe,a;H MH0)KeCTDa 0,!J;H0CTOp0H­

HlIX aJI:&TepHaTHBHbIX l'IUI0Te3, ,!J;JI.lI KOT0phlX BeJIH':IHHa 8Up [G(x) -
-oo<x<oo 

Fo(x)] = b. (0 < b. < 1) .lIBJI5IeTC.lI <pIIKCHpoBaHHorr, µ;ne cpymcu;nn pac­

rrpeµ;erreHH.lI Gmu0 (x) H GM(x), O)];Ha I-I3 KOTOphlX MHHIIMII3HpyeT, a APY­

raJI MaKCIIMH3HpyeT MOI.l\HOCTh. Mo)];errIIponamrn npoBO)];HJioc:& )];JI5I p.lI)];a 

3Ha':leHIIH ypoBH.lI 3Ha':II-IMOCTH a II rrapaMeTpa b. B C0OTBeTCTBIIH C 

rrpou;e)];yporr, orrucaHHOII B [15]. 

1.00 _ 

p 4 
• 5 

0.80 ,, 
_,_,,/:- ----

0.p0 

0.40 

min 
0.20 n = 50 

I). = 0.2 

0.00 iii iii,, i,, i I 0.00 ········•· , .... , •• , •• ,., •••• ,.,,.,,.,, 
0.40 0.60 0.80 1.00 0.20 

ex 

Puc. 1: 3aBliCliMOCTU MO!llHOCTen KpUTepneB w! (KpliBaJl 1), w~ (2), w~ (3), w! (4) 
n w! (5) OT ypOBHil OHa'lliMOCTU a µ;lIH l,'UilOTeObl Gmuo npn: n = 50 n: ~ = 0.2 

I() 

i 
f, 

I 
l 

[ 
J[ 
l 
> 

!i 
'1 

I 

I 
) 

• l 

Ha pr1c.l II 2 rrpnne)];eHhI Kpirnhle MOI.l\HOCTII )];JI.lI rIInoTe3 Gmuo (n 

crry'Iae b. = 0, 20) n GM (n crry':lae b. = 0, 05) cooTBeTCTBeHHO. O6'1>eM 

3MIIHpH':IeCKOH Bo16opKH )];JI.lI o6enx rnrroTen paBH.lIJICJI n = 50. AHa­

mm KpHBhlX Ha pHc.1 II 2 IIOKa3hlDaeT, 'ITO B crry':lae l'llIIOTe3hl Gmuo, 
MIIHHMI-InIIpyrol.l\eH MOI.l\HOCT:&, KpIITepHH w~ c 6orrhrnHMH k I-IMeIOT rrpe­

HMYI.l\eCTBO n o6rracTH a < 0, 2, 'ITO oco6eHHO Ba)KHO )];JI.lI rrpaKTH':le­

CKHX npnMeHeHHH. B crry'Iae rrrnoTe3hI GM cooTHorneHIIe Me)KAY MOI.l\­

H0CT.lIMII KpHTepuen B OCHOBH0M HMeeT crre)];yIOI.l\HH BU)]; 

. P(w~) > P(u1~) > P(w~) > P(w~) > P(w~), 

rrpn'IeM KpHTepIIH c He':leTHhIMH k (k = 1,3,5) naMeTH0 rrpeBOCXO)J;5IT 

KpHTCpHH c·':leTHhlMH k (k = 2,4), n TO npeM.lI KaK pa3HIIn;a n MOI.l\-
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HOCTH KpIITepnen wJ, w~ n w~ HenHa':IIITeJihHa (To ,-Ke OTHOCIITC.lI II K 

2 4) KpIITeplI.lIM Wn, Wn • 
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• 
Ta6mn~a 2a. Ilpo~eHTHhle TO'll(l! Zv crry'!aJIHOII BeJIU'IHHhI w:,: 

F/:(Zp) = Pr{w;. < Zv}, n = 1,2, ... ,5 

Ilpo~eHTHhre TO'IKH Z 
" 

F,::(Zp) n=l n=2 n=3 n=4 n=5 
.50 .00000 .00000 .00000 .00000 .00000 
.51 .01000 .00711 .00770 .00750 .00747 
.52 .02000 .01429 .01540 .01501 .01494 
.53 .03000 .02154 .02311 .02252 .02242 
.54 .04000 .02887 .03083 .03005 .02991 
.55 .05000 .03629 .03857 .03760 .03742 
.56 .06000 .04378 .04632 .04518 .04496 
.57 .07000 .05136 .05410 .05278 .05252 
.58 .08000 .05903 .06190 .06042 .06011 
.59 .09000 .OG679 .06973 .OG810 .06774 
.GO .10000 .07465 .07760 .07582 .07541 
.61 .11000 .08261 .08551 .08360 .08312 
.62 .12000 .09067 .09346 .09142 .09089 
.63 .13000 .09883 .10147 .09931 .09872 
.64 .14000 .10711 .10952 .10727 .10661 
.65 .15000 .11550 .11764 .11530 .11457 
.66 .16000 .12401 .12582 .12341 .12261 
.67 .17000 .13265 .13408 .13161 .13074 
.68 .18000 .14142 .14242 .13990 .13896 
.69 .19000 .15033 .15084 .14830 .14727 
.70 .20000 .15938 .15936 .15680 .15570 
.71 .21000 .16859 .16798 .16543 .16425 
.72 .22000 .17796 .17671 .17419 .17294 
.73 .23000 .18749 .18558 .18309 .18176 
.74 .24000 .19720 .19457 .19214 .19074 
.75 .25000 .20711 .20372 .20136 .19989 
.76 .26000 :21721 .21304 .21077 .20922 
.77 .27000 .22752 .22254 .22036 · .21876 
.78 .28000 .23807 .23225 .23018 .22852 
.79 .29000 .24885 .24218 .24023 .23852 
.80 .30000 .25989 .25237 .25054 .24879 
.81 .31000 .27122 .26285 .26114 .25935 
.82 .32000 .28284 .27366 .27205 .27025 
.83 .33000 .29480 .28485 .28332 .28150 
.84 .34000 .30711 .29648 .29498 .29317 
.85 .35000 .31981 .30860 .30707 .30529 
.86 .36000 .33294 .32127 .31967 .31793 
.87 .37000 .34655 .33456 .33283 .33116 
.88 .38000 .36070 .34856 .34665 .34507 
.89 .39000 .37544 .36335 .36123 .35976 
.90 .40000 .39088 .37907 .37671 .37537 
.91 .41000 .40711 .39587 .39326 .39209 
.92 .42000 .42426 .41398 .41113 .41015 
.93 .43000 .44253 .43365 .43063 .42988 
.94 .44000 .46216 .45531 .45225 .45174 
.95 .45000 .48350 .47953 .47668 .47644 
.96 .46000 .50711 .50723 .50508 .50513 
.97 .47000 .53390 .54004 .53942 .53989 
.98 .48000 .56569 .58125 .58382 .58519 
.99 .49000 .60711 .64000 .65004 .65421 
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Ta6rrn~a 26. Ilpo~eHTHble TO'IKII Zp cJiy'lauHOH BeJIIl'lllHbl w;.: 
F/:(Zp) = Pr {w;. < Zp}, n = 6, 7, ... , 10 

.. II po~eHTHble_ TO'II(_l!_ZP 

F!(Zp) ·11=6 n=7 n=8 n=9 n=lO 
.50 .00000 .00000 .00000 .00000 .00000 
.51 .00742 .00740 .00738 .00736 .00735 
.52 .01485 .01480 .01476 .01473 .01470 
.53 .02229 ·.02221 .02215 .02210 .02206 
.54 .02974 .02963 .02955 .02949 .02944 
.55 .03721 .03707 .03697 .03689 .03683 
.56 .04470 .04454 .04441 .04432 .04424 
.57 .05222 .05203 .05189 .05178 .05169 
.58 .05977 .05955 .05939 .05926 .05916 
.59 .06736 .06712 .06693 .06679 .06668 
.60 .07499 .07472 .07451 .07436 .07423 
.61 .08266 .08237 .08215 .08197 .08184 
.62 .09040 .09008 .08983 .08965 .08950 
.63 .09819 .09784 .09758 .09738 .09721 
.64 .10605 .10567 .10539 .10517 .10500 
.65 .11397 .11357 .11327 .11304 .11286 
.66 .12198 .12156 .12124 .12099 .12079 
.67 .13008 .12962 .12928 .12902 .12882 
.68 .13826 .13779 .13743 .13715 .13694 
.69 .14656 .14605 .14568 .14539 .14516 
.70 .15496 .15443 .15404 .15373 .15349 
.71 .16348 .16293 .16252 .16220 .16195 
.72 .17214 .17156 .17113 .17081 .17054 
.73 .18094 .18034 .17989 .17955 .17928 
.74 .18989 .18927 .18881 .18846 .18818 
.75 .19902 .19837 .19790 .19754 .19725 
.76 .20833 .20766 .20718 .20680 .20651 
.77 .21784 .21716 .21666 .21628 .21597 
.78 .22758 .22G88 .22637 .22597 .22566 
.79 .23756 .23685 .23632 .23592 .23560 
.80 .24781 .24708 .24655 .24614 .24581 
.81 .25835 .25762 .25708 .25666 .25633 
.82 .26923 .26848 .26794 .26751 .26718 
.83 .28047 .27972 .27917 .27874 .27840 
.84 .29211 .29137 .29081 .29038 .29004 
.85 .30423 .30348 .30292 .30250 .'30216 
.86 .31686 .31612 .31557 .31514 .31480 
.87 .33009 .32936 .32881 .32839 .32806 
.88 .34400 .34329 .34276 .34235 .34202 
.89 .35872 .35803 .35751 .35711 .35680 
.90 .37437 .37371 .37322 .37285 .37255 
.91 .39115 .39054 .39008 .38973 .38945 
.92 .40930 .40874 .40833 .40802 .40777 
.93 .42915 .42867 .42832 .42806 .42785 
.94 .45119 .45082 .45056 .45035 .45019 
.95 .47615 .47592 .47577 .47566 .47557 
.96 .50519 .50519 .50521 .50522 .50523 
.97 .54047 .54082 .54108 .54129 .54146 
.98 .58657 .58751 .58819 .58873 .58915 
.99 .65717 .6593G .66095 .66218 .66315 
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Ta6mm;a 3a. IIpou;eHTHhle TO'-IKH Zp crrrrai'moi'r BemI'-IIIHhI w;,: 
F;(Zv) = Pr {w~ < ZP}, n = 1,2, ... ,5 

Ta.6m1u;a 36. IIpou;eHTHhle TO'-IKII Zp crry'-Iai'mofr BelIH'-IIIHhI w~: 

F;(Zp)=Pr{w~<Zp}, n=l,2, ... ,5 

IIpou;eHTHhie '!'9'-IKII Zp_ [ . IIpou;eHTHhle TO'-IKII Zp 

F/:(Zp) n=l n=2 n=3 n=4 n=5 F;_(Zp) n=l n=2 n=3 n=4 n=5 
.01 .08362 .04326 .03324 .03008 .02868 .51 .14860 .12905 .12799 .12647 .12495 
.02 .08391 .04485 .03644 .03380 .03265 .52 .15119 .13155 .13060 .12892 .12745 
.03 .08420 .04644 .03902 .03673 .03563 .53 .15353 .13410 .13328 .13144 .13002 
.04 .08450 .04803 .04136 .03925 .03814 .54 .15596 .13672 .13603 .13401 .13265 
.05 .08480 .04962 .04357 .. 04151 .04036 .55 .15880 .13940 .13884 .13663 .13535 
.06 .08510 .05122 .04565 .04359 .04240 .56 .16196 .14213 .14171 .13932 .13813 
.07 .08542 .05281 .04761 .04555 .04433 .57 .16477 .14491 .14464 .14209 .14098 
.08 .08574 .05440 .04944 .04741 .04617 .58 .16735 .14772 .14764 .14493 .14391 
.09 .08608 .05599 .05119 .04920 .04795 .59 .17009 .15060 .15073 .14786 .14693 
.10 .08643 .05758 .05287 .05092 .04969 .60 .17334 .15355 .15389 .15086 .15004 
.11 .08679 .05917 .05451 .05259 .05139 .61 .17662 .15655 .15711 .15396 .15324 
.12 .08718 .06076 .05613 .05422 .05307 .62 .17949 .15958 .16042 .15717 .15654 
.13 .08760 .06235 .05773 .05582 .05472 .63 .18233 .16265 .16382 .16048 .15994 
.14 .08805 .06395 .05933 .05739 .05637 .64 .18562 .16581 .16731 .16389 .16345 
.15 .08856 .06554 .06092 .. 05895 .05800 .65 .18919 .16916 .17089 .16742 .16708 
.16 .08913 .06713 .06251 .06052 .05962 .66 .19234 .17277 .17457 .1710~ .17083 
.17 .08979 .06873 .06409 .06208 .06124 .67 .19536 .17666 .17836 .17490 .17471 
.18 .09061 .07032 .06568 .06365 .06286 .68 .19882 .18075 .18226 .17884 .17873 
.19 .09166 .07191 .06727 .06523 .06448 .69 .20258 .18501 .18627 .18296 .18289 
.20 .09304 .07350 .06886 .06682 .06610 .70 .20591 .18950 .19041 .18726 .18722 
.21 .09459 .07509 .07046 .06841 .06772 .71 .20915 .19421 .19470 .19173 .19171 
.22 .09599 .07668 .07205 .07002 .06935 .72 .21290 .19910 .19911 .19640 .19639 
.23 .09718 .07827 .07365 .07164 .07098 .73 .21678 .20424 .20370 .20129 .20126 
.24 .09825 .07987 .07524 .07327 .07262 .74 .22020 .20961 .20846 .20638 .20634 
.25 .09926 .08146 .07683 .07493 .07427 .75 .22375 .21521 .21339 .21172 .21165 
.26 .10026 .08305 .07841 .07660 .07593 .76 .22785 .22109 .21854 .21731 .21720 
.27 .10131 .08464 .08000 .07830 .07760 .77 .23170 .22721 .22391 .22316 .22303 
.28 .10247 .08623 .08159 .08001 .07928 .78 .23526 .23365 .22954 .22932 .22914 
.29 .10383 .08781 .08319 .08174 .08097 .79 .23930 .24037 .23546 .23579 .23557 
.30 .10551 .08941 .08480 .08348 .08268 .80 .24354 .24743 .24169 .24261 .24235 
.31 .10749 .09100 .08644 .08525 .08440 .81 .24729 .25482 .24831 .24981 .24952 
.32 .10937 .. 09260 .08811 .08704 .08614 .82 .25127 .26262 .25535 .25744 .25711 
.33 .11099 .09420 .08981 .08885 .08790 .83 .25575 .27080 .26288 .26554 .26519 
.34 .11245 .09579 .09154 .09069 .08968 .84 .25974 .27942 .27095 .27416 .27381 
.35 .11388 .09737 .09331 .09256 .09149 .85 .26377 .28855 .27963 .28338 '.28304 
.36 .11540 .09895 .09512 .09445 .09331 .86 .26839 .29819 .28909 .29327 .29298 
.37 .11714 .10053 .09698 .09636 .09516 .87 .27261 .30841 .29944 .30393 .30373 
.38 .11927 .10213 .09887 .09829 .09704 .88 .27674 .31931 .31094 .31547 .31542 
.39 .12161 .10375 .10081 .10025 .09895 .89 .28150 .33095 .32372 .32805 .32823 
.40 .12372 .10544 .10278 .10225 .10089 .90 .28589 .34343 .33786 .34185 .34238 
.41 .12556 .10721 .10480 .10428 .10286 , .91 .29016 .35689 .35352 .35711 .35814 
.42 .12734 .10907 .10687 .10634 .10487 .92 .29509 .37148 .37098 .37417 .37587 
.43 .12923 .11103 .10900 .10842 .10692 .93 .29958 .38744 .39068 .39346 .39606 
.44 .13145 .11308 .11118 .11054 .10901 .94 .30405 .40507 .41318 .41573 .41939 
.45 .13406 .11520 .11342 .11269 .11114 .95 .30917 .42480 .43938 .44203 .44695 
.46 .13657 .11736 .. 11571 .11488 .11331 .96 .31367 .44732 .47068 .47417 .48054 
.47 .13875 .11957 .11805 .11712 .11554 .97 .31842 .47373 .50951 .51570 .52353 
.48 .14082 .12184 .12045 .11939 .11781 .98 .32369 .50624 .56104 .57414 .58338 
.49 .14304 .12418 .12291 .12171 .12013 .99 .32806 .55058 .63977 .67008 .68348 
.50 .14569 .12659 .12542 .12406 .12251 
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• 
Ta6nm~a 3B. Ilpo~eHTHhle TO'IKII ZP cny'laHHOII BemI'IIIHhI w;.: 

F!(Zp) = Pr {w~ < Zp}, n = 6, 7, ... , 10 
Taunu~a 3r. Ilpo~eHTHbre To•mu Zp cny'!annon BemI'IlIHhI w;.: 

Ft(Zp) = Pr {w~ < ZP}, n = 6, 7, ... , 10 

IIpo~eHTHhle TC>'IKII Zi,_ ~ . Ilpo~eHTHble TO'!l(I! z!'. 
" 

F:_(Zp) n=6 n=7 n=8 n=9 n=lO F,~(Zp) 11=6 n=7 11=8 n=9 n=lO 
.01 .02795 .02742 .02703 .02675 .02654 
.02 .03189 .03135 .03099 .03074 .03054 
.03 .03484 .03433 .03400 .03375 .03354 
.04 .03734 .03687 .03655 .03629 .03608 
.05 .03959 .03915 .03883 .03857 .03835 
.06 .04167 .04125 .04093 .04066 .04044 
.07 .04364 .04323 .04290 .04262 .04240 
.08 .04552 .04512 .04478 .04449 .04427 
.09 .04734 .04693 .04658 .04630 .04608 
.10 .04911 .04869 .04833 .04804 .04783 
.11 .05083 .05041 .05004 .04975 .04954 
.12 .05252 .05208 .05171 .05142 .05121 
.13 .05419 .05374 .05335 .05307 .05286 
.14 .05584 .05536 .05498 .05470 .05449 
.15 .05747 .05698 .05659 .05632 .05611 
.16 .05909 .05858 .05819 .05792 .05771 
.17 .06069 .06017 .05979 .05952 .05931 
.18 .06229 .06176 .06138 .06111 .06090 
.19 .06389 .06335 .06297 .06271 .06250 
.20 .06548 .06493 .06456 .06430 .06409 
.21 .06708 .06653 .06616 .06590 .06569 

.51 .12446 .12404 .12368 .12340 .12320 

.52 .12698 .12655 .12619 .12591 .12571 

.53 .12955 .12912 .12876 .12849 .12829 

.54 . 13219 :13176 . .13140 .13113 .13093 

.55 .13490 .13447 .13410 .13384 .13365 

.56 .13768 .13724 .13688 .13662 .13643 

.57 .14054 .14009 .13973 .13948 .13929 

.58 .14347 .14302 .14266 .14242 .14223 

.59 .14648 .14603 .14568 .14544 .14525 

.60 .14058 .14913 .14878 .14855 .14836 

.61 .15278 .15232 .15198 .15175 .15156 

.62 .15607 .15560 .15528 .15506 .15487 

.63 .15046 .15900 .15868 .15847 .15828 

.64 .16297 .16250 .16220 .16199 .16180 

.65 .16658 .16612 .16583 .16562 .16544 

.66 .17033 .16986 .16959 .16939 .16921 

.67 .17420 .17374 .17348 .17328 .17311 

.68 .17821 .17776 .17752 .17732 .17715 

.69 .18236 .18193 .18171 .18151 .18135 

.70 .18668 .18627 .18606 .18587 .18571 

.71 .19117 .19078 .19059 .19040 .19024 
.22 .06868 .06812 .06776 .06750 .06729 
.23 .07028 .06973 .06937 .06911 .06890 
.24 .07189 .07134 .07099 .07073 .07052 
.25 .07351 .07297 .07262 .07236 .07215 
.26 .07514 .07461 .07426 .07400 .07379 
.27 .07679 .07626 .07592 .07566 .07544 
.28 .07845 .07793 .07759 .07733 .07711 
.29 .08012 .07961 .07928 .07902 .07880 
.30 .08182 .08132 .08099 .08072 .08050 
.31 .08353 .08304 .08271 .08245 .08223 
.32 .08527 .08479 .08446 .08419 .08397 
.33 .08703 .08656 .08623 .08596 .08574 
.34 .08881 .08835 .08802 .08775 .08753 
.35 .09062 .09017 .08984 .08957 .08935 
.36 .09246 .09202 .09169 .09141 .09119 
.37 .09432 .09389 .09356 .09329 .09306 
.38 .09622 .09580 .09546 .09519 .09496 
.39 .09815 .09773 .09740 .09712 .09689 
.40 .10012 .09970 .09936 .09909 .09886 
.41 .10212 .10170 .10136 .10108 .10086 
.42 .10415 '.10374 .10340 .10312 .10290 
.43 .10623 .10582 .10548 .10519 .10497 
.44 .10834 .10793 .10759 .10731 .10709 
.45 .11050 .11009 .10975 .10946 .10924 
.46 .11271 .11229 .11195 .11166 .11145 
.47 .11496 .11454 .11419 .11391 .11369 
.48 .11725 .11684 .11649 .11620 .11599 
.49 .11960 .11919 .11883 .11855 .11834 
.50 .12200 .12158 .12123 .12095 .12074 

-') .19584 .19548 .19530 .19511 .19497 ·'-.73 .20070 .20030 .20021 .20003 .19990 
.74 .20579 .20551 .20534 .20517 .20504 
.75 .21110 .21087 .21071 .21055 .21043 
.76 .21667 .21648 .21633 .21618 .21608 
.77 .22251 .22237 .22223 .22210 .22200 
.78 .22866 .22857 .22843 .22831 .22824 
.79 .23514 .23509 .23497 .23487 .23481 
.80 .24198 .24198 .24187 .24179 .24175 
.81 .24923 .24927 .24918 .24913 .24910 
.82 .25604 .25701 .25694 .25692 .25691 
.83 .26514 .26524 .26521 .26521 .26522 
.84 .27391 .27403 .27404 .27408 .27411 
.85 .28331 .28346 .28351 .28359 .28364 
.86 .29342 .20360 .20371 .29383 .29391 
.87 .30436 .30457 .30475 .30491 .30502 
.88 .31624 .31651 .31676 .31698 .31713 
.89 .32922 .32957 .32992 .33019 .33038 
.90 .34352 .34398 .34444 .34477 .34502 
.91 .35941 .36002 .36060 .36100 .36133 
.92 .37726 .37808 .37879 .37929 .37970 
.93 .39759 .39867 .39954 .40017 .40068 
.94 .42115 .42258 .42364 .42444 .42509 
.95 .44911 .45099 .45230 .45333 .45415 
.96 .48342 .48586 .48755 .48889 .48995 
.97 .52770 .53087 .53315 .53495 .53637 
.98 .58987 .59420 .59752 .60005 .60208 
.99 .69441 .70150 .70702 .71118 .71450 
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Ta6mrn;a 4a. IIpo~eHTHhie TO'IKII Zp crry'lairnon BerrwmHhI w;,: 
F!(Zp) = Pr {w! < Zp}, n = 1,2, ... ,5 

" 

F!(Zp) n=l n=2 n=3 n=4 n=5 
.50 .00000 .00000 .00000 .00000 .00000 
.51 .00250 .00147 .00131 .00126 .00124 
.52 .00501 .00294 .00262 .00253 .00249 
.53 .00753 .00442 · .00394 .00382 .00377 
.54 .01006 .00592 .00529 .00514 .00507 
.55 .01262 .00744 .00667 .00649 .00641 
.56 .01522 .00898 .00808 .00790 .00781 
.57 .01784 .01056 .00954 .00936 .00926 
.58 .02051 .01217 .01104 .01088 .01076 
.-59 .02323 .01381 .01261 .01247 .01234 
.60 .02600 .01550 .01424 .01413 .01398 
.61 .02883 .01724 .01595 .01588 .01570 
.62 .03173 .01902 .01775 .01770 .01749 
.63 .03470 .02086 .01965 .01962 .01936 
.64 .03774 .02276 .02166 .02163 .02133 
.65 .04087 .02472 .02378 .02375 .02340 
.66 .04410 .02676 .02604 .02598 .02557 
.67 .04741 .02887 .02842 .02832 .02785 
.68 .05083 .03107 .03095 .03078 .03025 
.69 .05436 .03337 .03362 .03337 .03277 
.70 :05800 .03578 .03646 .03611 .03544 
.71 .06176 .03833 .03947 .03900 .03827 
.72 .06565 .04104 .04266 .04206 .04125 
.73 .06967 .04396 .04604 .04528 .04442 
.74 .07382 .04713 .04964 .04871 .04778 
.75 .07812 .05061 .05346 .05234 .05136 
.76 .08258 .05443 .05753 .05619 .05519 
.77 .08718 .05862 .06186 .06030 .05929 
.78 .09195 .06320 .06648 .06468 .06369 
.79 .09689 .06822 .07142 .06937 .06844 
.80 .10200 .07369 .07670 .07440 .07357 
.81 .10729 .07966 .08236 .07981 .07914 
.82 .11277 .08617 .08844 .08566 .08517 
.83 .11844 .09329 .09498 .09201 .09173 
.84 .12130 .10107 .10205 .09894 .09889 
.85 .13038 .10959 .10972 .10656 .10673 
.86 .13666 .11895 .11805 .11499 .11533 
.87 .14315 .12924 .12716 .12442 .12485 
.88 .14987 .14061 .13718 .13500 .13542 
.89 .15682 .15321 .14827 .14691 .14724 
.90 .16400 .16726 .16066 .16040 .16058 
.91 .17142 .18300 .17465 .17578 .17577 
.92 .17909 .20078 .19071 .19351 .19330 
.93 .18701 .22105 .20953 .21423 .21387 
.94 .19518 .24443 .23236 .23886 .23852 
.95 .20363 .27183 .26159 .26887 · .26891 
.96 .21234 .30464 .30006 .30676 .30793 
.97 .22132 .34524 .35175 .35725 .36109 
.98 .23059 .39830 .42636 .43142 .44024 
.99 .24015 .47592 .55265 .56721 .58339 

IIpo~eHTHhie TO'IKII_ Zp 

Ta6m1~a 46. IIpo~eHTHhie TO'IKU Zp CJiy'lallHOlI Bem:1'ln:HbI w~: 
. F!(ZP) = Pr {w! < Zp}, n = 6, 7, ... , 10 

~ . 
F;(Zp) n=6 n=7 n=8 n=9 n=lO 

.50 .00000 .00000 .00000 .00000 .00000 

.51 .00123 .00122 .00121 .00120 .00119 

.52 .00247 .00244 .00243 .00241 .00240 

.53 .00372 .00369 .00366 .00364 .00362 

.54 .00501 .00497 .00493 .00490 .00488 

.55 .00634 .00628 .00624 .00620 .00617 

.56 .00772 .00765 .00759 .00754 .00751 

.57 .00915 .00906 .00899 .00894 .00890 

.58 .01064 .01054 .01046 .01040 .01036 

.59 .01220 .01208 .01199 .01193 .01188 

.60 .01382 .01368 .01358 .01352 .01347 

.61 .01550 .01535 .01525 .01518 .01512 

.62 .01727 .01710 .01699 .01692 .01686 

.63 .01911 .01894 .01882 .01874 .01868 

.64 .02105 .02086 .02074 .02066 .02059 

.65 .02309 .02289 .02277 .02268 .02261 

.66 .02524 .02503 .02491 .02482 .02474 

.67 .02749 .02728 .02716 .02706 .02698 

.68 .02987 .02966 .02954 .02943 .02934 

.69 .03237 .03217 .03204 .03193 .03183 

.70 .03503 .03484 .03470 .03458 .03447 

.71 .03785 .03766 .03752 .03739 .03727 

.72 .04084 .04067 .04051 .04037 .04025 

.73 .04402 .Q.i385 .04368 .04352 .04341 

.74 .04741 .04723 .04705 .04689 .04676 

.75 .05104 .05085 .05065 .05048 .05036 

.76 .05491 .05471 .05449 .05432 .05419 

.77 .05905 .05882 .05859 .05842 .05829 

.78 .06349 .06324 .06300 .06282 .06270 

.79 .06827 .06799 .06774 .06757 .06744 

.80 .07340 .07309 .07283 .07267 .07255 

.81 .07895 .07862 .07836 .07820 .07807 

.82 .08495 .08459 .08433 .08418 .08406 

.83 .09147 .09109 .09085 .. 09070 .09057 

.84 .09857 .09817 .09796 .09782 .09769 

.85 .10635 .10595 .10577 .10563 .10550 

.86 .11489 .11452 .11436 .11423 .11410 

.87 .12434 .12401 .12390 .12376 .12364 

.88 .13487 .13462 .. 13453 .13440 .13429 

.89 .14668 .14653 .14646 .14635 .14626 

.90 .16005 .16003 .15998 .15989 .15984 

.91 .17536 .17548 .17545 .17541 .17540 

.92 .19313 .19338 .19339 ,19341 .19346 

.93 .21410 .21446 .21455 .21468 .21479 

.94 .23931 .23977 .24001 .24027 .24047 

.95 .27039 .27101 .27149 .27193 .27225 

.96 .31014 .31109 .31198 .31267 .31318 

.97 .36394 .36563 .36713 .36819 .36906 

.98 .44420 .44755 .44998 .45184 .45337 

.99 .59220 .59907 .60388 .60773 .61082 

IIpo~eHTHhie TO'IKII Zp_ 
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Ta6mni;a 5a. Ilpou;eHTHhle TO'IKll Zp CJIJ'IaIIHOII Bem1'II1Hhl w!: 
F;(Zp)=Pr{w!<Zp}, n=l,2, ... ,5 

Ta6mni;a 56. Ilpou;eHTHhle TO'IKn Zp cJiy'IanH011 Be~m'IIIHbI w!: 
F;(Zp) = Pr{w! < ZP}, n = 1,2, ... ,5 

Ilpou;eHTHhle TO'IKll ZI'. Ilpou;eHTHble TO'IKll ZI'. 
" 

F::(zp) n=l n=2 n=3 n=4 n=5 F::(Zp) n=l n=2 n=3 n=4 n=5 
.01 .01271 .00355 .00198 .00142 .00116 
.02 .01291 .00398 .00256 .00206 .00182 
.03 .01312 .00440 .00313 .00267 .00245 
.04 .01333 .00483 .00369 .00326 .00306 
.05 .01354 .00527 .00423 .00382 .00364 
.06 .01375 .00570 .00475 .00437 .00419 
.07 .01396 .00614 .00526 .00488 .00472 
.08 .01418 .00659 .00576 .00538 .00523 
.09 .01440 .00704 .00624 .00586 .00572 
.10 .01462 .00750 .00671 .00633 .00619 
.11 .01485 .00796 .00717 .00678 .00666 
.12 .01509 .00843 .00762 .00722 .00711 
.13 .01533 .00891 .00806 .00766 .00755 
.14 .01558 .00940 .00850 .00809 .00800 
.15 .01584 .00990 .00893 .00852 .00843 
.16 .01611 .01041 .00936 .00895 .00887 
.17 .01640 .01093 .00980 .00938 .00931 
.18 .01670 .01146 .01023 .00981 .00975 
.19 .01701 .01200 .01067 .01025 .01020 
.20 .01735 .01255 .01111 .01070 .01066 
.21 .01772 .01311 .01156 .01116 .01113 
.22 .01812 .01368 .01202 .01164 .01161 
.23 .01857 .01426 .01249 .01213 .01211 
.24 .01909 .01484 .01298 .01264 .01263 
.25 .01969 .01543 .01348 .01318 .01318 
.26 .02042 .01603 .01400 .01374 .01375 
.27 .02134 .01663 .01454 .01434 .01435 
.28 .02247 .01723 .01511 .01498 .01499 
.29 .02368 .01784 .01570 .01566 .01566 
.30 .02478 .01845 .01633 .01639 .01636 
.31 .02575 .01907 .01699 .01715 .01710 
.32 .02662 .01969 .01769 .01794 .01785 
.33 .02741 .02031 .01842 .01876 .01862 
.34 .02818 .02094 .01918 .01958 .01940 
.35 .02893 .02158 .01996 .02041 .02018 
.36 .02970 .02223 .02077 .02123 .02095 
.37 .03050 .02289 .02159 .02204 .02173 
.38 .03138 .02356 .02244 .02286 .02251 
.39 .03237 .02424 .02330 .02368 .02330 
.40 .03354 .02495 .02418 .02453 .02411 
.41 .03499 .02568 .02509 .02540 .02495 
.42 .03664 .02644 .02604 .02631 .02583 
.43 .03821 .02723 .02705 .02729 .02676 
.44 .03957 .02805 .02811 .02833 .02776 
.45 .04079 .02893 .02925 .02946 .02884 
.46 .04193 .02985 .03047 .03066 .02999 
.47 .04307 .03083 .03176 .03192 .. 03120 
.48 .04427 .03187 .03309 .03318 .03244 
.49 .04562 .03298 .03445 .03443 .03369 
.50 .04725 .03415 .03580 .03567 .03492 

.51 .04922 .03539 .03717 .03691 .03615 

.52 .05124 .03669 .03857 .03818 .03740 

.53 .05300 .03805 .04004 .03951 .03871 

.54 .05455 .03945 .04161 .04094 .04012 

.55 .05602 .04091 .04331 .04253 .04166 

.56 .05754 .04240 .Q4513 .04426 .04336 

.57 .05927 .04396 .04702 .04606 .04517 

.58 .06138 .04558 .04890 .04784 .04699 

.59 .06382 .04728 .05078 .04958 .04878 

.60 .06602 .04908 .05271 .05133 .05058 

.61 .06791 .05100 .05477 .05320 .05246 

.62 .06970 .05306 .05705 .05528 .05456 

.63 .07159 .05529 .05949 .05763 .05696 

.64 .07385 .05769 .06194 .06007 .05952 

.65 .07660 .06027 .06437 .06243 .06200 

.66 .07920 .06302 .06688 .06476 .06444 

.67 .08141 .06593 .06966 .06728 .06708 

.68 .08350 .06902 .07271 .07021 .07019 

.69 .08580 .07231 .07579 .07340 .07352 

.70 .08866 .07583 .07883 .07643 .07667 

.71 .09174 .07956 .. 08211 .07949 .07992 

.72 .09434 .08353 .08584 .08309 .08382 
.. 73 .09672 .08776 .08960 .08715 .08796 
.74 .09933 .09228 .09335 .09094 .09184 
.75 .10260 .09708 .09762 .09508 .09637 
.76 .10591 .10221 .10222 .10017 .10143 
.77 .10867 .10770 .10672 .10491 .10615 
.78 .11139 .11356 .11194 .11044 .11202 
.79 .11467 .11985 .11738 .11648 .11770 
.80 .11842 .12658 .12307 .12262 .12420 
.81 .12156 .13383 .12955 .12982 .13097 
.82 .12454 .14162 .13609 .13726 .13869 
.83 .12811 .15002 .14362 .14533 .14640 
.84 .13214 .15911 .15156 .15478 .15571 
.85 .13549 .16895 .16013 .16447 .16553 
.86 .13882 .17965 .17000 .17506 .17597 
.87 .14298 .19132 .18079 .18712 .18781 
.88 .14705 .20410 .19276 .20063 .20121 
.89 .15054 .21815 .20651 .21595 .21658 
.90 .15457 .23368 .22247 .23371 .23424 
.91 .15918 .25096 .24111 .25267 .25342 
.92 .16302 .27033 .26432 .27600 .27708 
.93 .16710 .29226 .29154 .30278 .30470 
.94 .17203 .31737 .32459 .33427 .33937 
.95 .17620 .34660 .36537 .37396 .38193 
.96 .18052 .38137 .41671 .42525 .43699 
.97 .18573 .42414 .48623 .49533 .51416 
.98 .19016 .47969 .58504 .60376 .62859 
.99 .19473 .56052 .75560 .81141 .84804 
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Ta6nm:(a 5B. Ilpol:(eHTHble T9'IKH Zp cnrra1iHm1 Bem1•mHhr w!: 
F!(Zp) = Pr {w! < Zp}, n == 6, 7, ... , 10 

Ta6m1I:(a 5r. IlpoueHTHhle TO'IKII Zp cny'!aitHOII BenH'IHHhI w!: 
F!(Zv) = Pr {w! < Zµ}, n = 6, 7, ... , 10 

Ilpol:(eHTHhle TO'IKH Zl'. ~ . IlpoueHTHhie TO'IKII Zy 

F::(Zp) n=6 n=7 n=8 n=9 n=lO 
.01 .00104 .00097 .00092 .00088 .00085 
.02· .00172 .00166 .00162 .00159 .00155 
.03 .00237 .00233 .00230 .00226 .00223 
.04 .00300 .00296 .00293 .00289 .00286 
.05 .00359 .00356 .00353 .00349 .00346 
.06 .00415 .00412 .00409 .00405 .00401 
.07 .00468 .00465 .00462 .00458 .00454 
.08 .00519 .00516 .00512 .00508 .00505 
.09 .00568 .00565 .00560 .00556 .00553 
.10 .00616 .00612 .00607 .00602 .00599 
.11 .00662 .00657 .00652 .00647 .00644 
.12 .00707 .00702 .00696 .00691 .00687 
.13 .00751 .00745 .00739 .00734 .00730 
.14 .00795 .00788 .00782 .00776 .00773 
.15 .00838 .00831 .00824 .00819 .00815 
.16 .00881 .00873 .00866 .00860 .00856 
.17 .00925 .00916 .00908 .00902 .00898 
.18 .00968 .00959 .00951 .00945 .00941 
.19 .01013 .01002 .00994 .00988 .00983 
.20 .01058 .01047 .01037 .01031 .01027 
.21 .01104 .01092 .01082 .01076 .01072 
.22 .01151 .01138 .01128 .01122 .01117 
.23 .01200 .01186 .01176 .01169 .01165 
.24 .01251 .01236 .01225 .01218 .01214 
.25 .01304 .01288 .01277 .01270 .01266 
.26 .01359 .01342 .01331 .01324 .01320 
.27 .01417 .01400 .01388 .01382 .01377 
.28 .01479 .01460 .01449 .01442 .01438 
.29 .01543 .01524 .01513 .01507 .01502 
.30 .01611 .01592 .01581 .01575 .01571 
.31 .01682 .01663 .01652 .01647 .01642 
.32 .01756 .01736 .01727 .01722 .01717 
.33 .01831 .01812 .01803 .01799 .01794 
.34 .01908 .01889 .01881 .01877 .01872 
.35 .01985 .01967 .01960 .01956 .01951 
.36 .02062 .02045 .02039 .02034 .02029 
.37 .02140 .02123 .02117 .02113 .02108 
.38 .02218 .02202 .02196 .02192 .02186 
.39 :02297 .02282 .02276 .02271 .02265 
.40 .02378 .02363 .02357 .02352 .02346 
.41 .02461 .02447 .02441 .02435 .02429 
.42 .02549 .02535 .02529 .02523 .02516 
.43 .02641 .02628 .02622 .02615 .02608 
.44 .02740 .02729 .02722 .02714 .02707 
.45 .02847 .02837 . .02830 .02822 .02814 
.46 .02962 .02953 .02947 .02938 .02930 
.47 .03083 .03077 .03071 .03062 .03053 
.48 .03209 .03204 .03198 .03189 .03181 
.49 .03336 .03332 .03326 .03317 .03309 

F;:(Zµ) n=6 n=7 n=8 n=9 n=lO 
.51 .03588 .03585 .03578 .03568 .03560 
.52 .03717 .03713 .03705 .03695 .03687 
.53 .03851 .03847 .03838 .03826 .03818 
.54 .03995 .03991 .03980 .03968 .03960 
.55 .04153 .04149 .04137 .04125 .04116 
.56 .04327 .04324 .04312 .04299 .04291 
.57 .04513 .04510 .04497 .04485 .04478 
.58 .04699 .04695 .04683 .04671 .04665 
.59 .04881 .04876 .04863 .04852 .04846 
.60 .05064 .05057 .05043 .05032 .05027 
.61 .05256 .05248 .05232 .05221 .05216 
.62 .05471 .05462 .05444 .05433 .05428 
.63 .05714 .05704 .05686 .05676 .05672 
.64 .05969 .05958 .05942 .05933 .05930 
.65 .06215 .06202 .06187 .06180 .06177 
.66 .06459 .06444 .06428 .06421 .06418 
.67 .06725 .06708 .06691 .06685 .06682 
.68 .07037 .07018 .07002 .06998 .06996 
.69 .07366 .07347 .07334 .07333 .07331 
.70 .07677 .07657 .07645 .07644 .07642 
.71 .08002 .07979 .07968 .07968 .07965 
.72 .08392 .08368 .08360 .08363 .08361 
.73 .08799 .08778 .08774 .08777 .08776 
.74 .09184 .09162 .09160 .09162 .09160 
.75 .09635 .09613 .09616 .09621 .09620 
.76 .10135 .10118 .10125 .10130 .10130 
.77 .10604 .10589 .10598 .10602 .10602 
.78 .11185 .11177 .11195 .11202 .11203 
.79 .11752 .11748 .11764 .11769 .11770 
.80 .12398 .12405 .12432 .12441 .12445 
.81 .13076 .13088 .13110 .13117 .13121 
.82 .13847 .13879 .13911 .13922 .13931 
.83 .14624 .14662 .14690 .14701 .14713 
.84 .15562 .15610 .15638 .15650 .15664 
.85 .16560 .16635 .16670 .16691 .16711 
.86 .17627 .17725 .17770 .17800 .17830 
.87 .18838 .18949 .18998 .19037 .19076 
.88 .20220 .20348 .20406 .20457 .20503 
.89 .21820 .21951 .22012 .22065 .22109 
.90 .23596 .23703 .23762 .23821 .23869 
.91 .25631 .25801 .25907 .25999 .26062 
.92 .28002 .28168 .28315 .28452 .28545 
.93 .30873 .31105 .31288 .31416 .31499 
.94 .34357 .34547 .34752 .34956 .35120 
.95 .38636 .39005 .39338 .39513 .39635 
.96 .44324 .44811 .45089 .45313 .45589 
.97 .52044 .52835 .53193 .53653 .54031 
.98 .64024 .65095 .65994 .66382 .66839 
.99 .87429 .88984 .90310 .91491 .92022 

.50 .03462 .03459 .03452 .03443 .03435 
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Ta6mni;a 6a. IIpo11eHTHhre TO'IKH Zp cJiy'la1rnoi'1 BeJIII'lIIHhI w~,: 
F!:,(Zp) = Pr {w~ < Zp}, n = 1,2, ... ,5 

Ta6mni:a 66. IIpo11eHTHhie TO'IKII Zp cJiy'!ai'rnoi'r BeJIII'lIIHhI w~: 

F,~(Zp) = Pr {w~ < Zp}, n = 6, 7, ... , 10 

" 
IIpo11eHTHhle TO'IK!I zl'. 

" 
IIpo11eHTHhle TO'!Im Z_p 

F!(Zp) n=l n=2 n=3 n=4 n=5 
.50 .00000 .00000 .00000 .00000 .00000 
.51 .00064 .00035 .00032 .00032 .00032 
.52 .00127 .00071 .00064 .00065 .00065 
.53 .00192 .00107 .00096 .00097 .00097 
.54 .00258 .00143 .00128 .00130 .00130 
.55 .00325 .00179 .00161 .00164 .00164 

F.:(zp) n=6 n=7 n=8 n=9 n=l0 
.50 .00000 .00000 .00000 .00000 .00000 
.51 .00032 .00032 .00031 .00031 .00031 
.52 .00064 .00064 .00063 .00063 .00063 
.53 .00097 .00096 .00095 .00095 .00094 
.54 .00129 .00128 .00127 .00127 .00126 
.55 .00163 .00161 .00160 .00159 .00159 

.56 .00395 .00217 .00195 .00199 .00199 

.57 .00467 .00256 .00230 .00234 .00234 

.58 .00543 .00295 .00265 .00270 .00270 

.59 .00623 .00337 .00303 .00308 .00308 

.60 .00707 .00380 .00342 .00348 .00348 

.61 .00797 .00425 .00383 .00390 .00390 

.62 .00894 .00473 .00426 .00436 .00434 

.63 .00997 .00524 .00474 .00484 .00483 

.64 .01109 .00579 .00526 .00538 .00536 

.65 .01228 .00639 .00584 .00598 .00595 

.66 .01355 .00705 .00651 .00668 .00662 

.67 .01489 .00778 .00730 .00751 .00742 

.68 .01632 .00859 .00829 .00854 .00839 

.69 .01783 .00949 .00957 .00985 .00960 

.70 .01946 .01048 .01117 .01139 .01105 

.56 .00197 .00195 .00193 .00193 .00192 

.57 .00232 .00229 .00228 .00227 .00226 

.58 .00268 .00265 .00263 .00262 .00261 

.59 .00305 .00302 .00300 .00298 .00298 

.60 .00344 .00341 .00338 .00337 .00336 

.61 .00386 .00381 .00378 .00377 .00376 

.62 .00429 .00425 .00421 .00420 .00419 

.63 .00477 .004 71 .00468 .00466 .00465 

.64 .0052S .00522 .0051S .00516 .00515 

.65 .005S6 .0057S .00574 .00572 .00570 

.66 .00651 .00642 .0063S .00635 .00633 

.67 .0072S .00717 .00712 .00709 .00707 

.6S .00S20 .00S0S .00S03 .00S00 .00797 

.69 .00936 .00922 .0091S .00914 .00911 

.70 .01076 .01064 .01061 .0105S .01053 
.71 .02122 .01153 .01282 .01294 .01256 
.72 .02313 .01264 .01434 .01436 .01399 
.73 .02518 .01379 .01577 .01572 .01534 
.74 .02735 .01501 .01719 .01707 .01668 
.75 .02963 .01635 .01876 .01856 .01811 
.76 .03206 .01793 .02072 .02036 .01979 
.77 .03469 .01999 .02354 .02288 .02205 
.78 .03752 .02288 .02670 .02593 .02507 
.79 .04053 .02594 .02931 .02854 .02787 
.80 .04367 .02874 .03189 .03096 .03036 

.71 .0122S .01219 .0121S .01216 .01211 

.72 .01374 .01369 .01369 .01366 .01362 

.73 .01512 .01510 .01509 .01506 .01501 

.74 .01648 .01647 .01646 .01641 .01637 

.75 .01792 .01793 .01789 .01784 .01779 

.76 .01960 .01962 .01957 .01949 .01943 

.77 .021S7 .02190 .02181 .02170 .02163 

.78 .02501 .02503 .024()3 .02483 .02475 

.79 .02791 .02791 .02783 .02775 .02770 

.80 .03046 .03044 .03035 .03027 .03023 
.81 .04703 .03198 .03544 .03391 .03321 
.82 .05067 .03671 .04025 .03844 .03771 
.83 .05451 .04107 .04402 .04247 .04217 
.84 .05852 .04610 .04870 .04633 .04622 
.85 .06286 .05257 .05501 .05264 .05291 
.86 .06745 .05910 .06029 .05789 .05840 
.87 .07224 .06708 .06837 .06569 .06681 
.88 .07742 .07678 .07577 .07278 .07423 
.89 .08283 .08749 .08498 .08326 .08455 
.90 .08856 .09999 .09634 .09547 .09674 
.91 .09466 .11473 .10921 .10955 .11071 
.92 .10104 .13148 .'12399 .12604 .12741 
.93 .10785 .15327 .14240 .14881 .14957 
.94 .11497 .17894 .16554 .17590 .17644 
.95 .12250 .21055 .19795 .21173 .21258 

.81 .03339 .03334 .03320 .03310 .03305 

.82 .03802 .037Dl .03772 .03762 .03759 

.83 .04237 .04226 .04215 .04210 .04209 

.84 .04643 .04628 .04613 .04607 .04606 

.85 .0530() .0528() .05276 .05276 .05276 

.86 .05850 .05832 .05S22 .05823 .05822 

.87 .06684 .06660 .06658 .06665 .06665 

.88 .07418 .07393 .07394 .07401 · .07399 

.89 .08443 .08430 .08440 .08446 .08446 

.90 .09657 .0D654 .0D673 .09680 .09682 

.91 .11052 .11()65 .11091 .11098 .11103 

.92 .12721 .12777 .12826 .12S46 .12865 

.93 .14964 .15029 .15063 .15081 .15100 

.94 .17696 .17793 .17834 .17868 .17902 

.95 .21450 .21574 .21634 .21694 .21730 
.96 .13050 .25229 · .24339 .25819 .25893 .96 .26515 .26743 .26894 .26898 .26978 
.97 .13878 .30585 .31265 .32683 .33437 .97 .3381() .34191 .34446 .34704 .34895 
.98 .14762 .38240 .42757 .44272 .45065 .98 .46166 .47256 .47476 .47838 .47685 
.99 .15703 .50382 .64897 .67313 .70763 .99 .72513 .74115 .75267 .76172 .76901 
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3aKJII0'9:eHHe 

PacCMOTpeHbl OCHOBHbie xapaKTepHCTIIKII HenapaMeTpn'IeCKIIX CTaTH­

CTIIK BH;a;a w~, KOTOpbie MoryT 6b1Tb npe;a;cTaBrreHbl B nn;a;e lIHTerparra 

OT k-11 cTerreHu 3MIIIIpH'IecKoro rrpouecca. IloITy'feH arrre6paH'-H:'cK1d1 

mr;a; cTaTHCTHK, y;a;o 6HnIII ;a;ITH rrpaKTH'feCKIIX rrpuMeHeHHII. Ilpe;a;rrmKeH 

06061IIeHHbIH MeTo;a; 'IIICITeHHoro orrpe;a;eITemrn cpyHKIIHII pacrrpe;a;eITemrn 

CTaTHCTIIK w~, c IIOMOIIlbIO KOTOporo Bbl'IIICITe_HI,I Ta6rrHIIbl rrpoIIeHTHbIX 

TO'feK )];ITH k = l, 2, ... , 5 rrpn MallbIX o6'beMaX 3MIIHpH'IeCKOll BbI6op1m 

n = l, 2, ... , 10. IIpone;a;eHO HX COIIOCTanrreHIIe c n::rnecTHbIMII Ta6mr'f­

Hb1Mll ;a;aHHbIMll. IIocTpoeHbl KPHTepnn corITaCHH Ha OCHOBe yKa3aHHbIX 

CTaTIICTIIK II paccMOTpeHbI HX OCHOBHbie CBOHCTBa. Ilponep;eHO cpanHe­

HIIe KpIITepIIeB w~ )];ITH k = l, 2, ... , 5 no MOIIIHOCTII. 
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